The effects of growth hormone on cortical and cancellous bone.
Growth hormone (GH) has profound effects on linear bone growth, bone metabolism and bone mass. The GH receptor is found on the cell surface of osteoblasts and osteoclasts, but not on mature osteocytes. In vitro, GH stimulates proliferation, differentiation and extracellular matrix production in osteoblast-like cell lines. GH also stimulates recruitment and bone resorption activity in osteoclast-like cells. GH promotes autocrine/paracrine insulin-like growth factor 1 (IGF-I) production and endocrine (liver-derived) IGF-I production. Some of the GH-induced effects on bone cells can be blocked by IGF-I antibodies, while others cannot. In animal experiments, GH administration increases bone formation and resorption, and enhances cortical bone mass and mechanical strength. When GH induces linear growth, increased cancellous bone volume is seen, but an unaffected cancellous bone volume is found in the absence of linear growth. Patients with acromegaly have increased bone formation and resorption markers. Bone mass results are conflicting because many acromegalics have hypogonadism, but in acromegalics without hypogonadism, increased bone mineral density (BMD) is seen in predominantly cortical bone, and normal BMD in predominantly cancellous bone. Adult patients with growth hormone deficiency have decreased bone mineral content and BMD. GH therapy rapidly increases bone formation and resorption markers. During the first 6-12 months of therapy, declined or unchanged BMD is found in the femoral neck and lumbar spine. All GH trials with a duration of two years or more show enhanced femoral neck and lumbar spine BMD. In osteoporotic patients, GH treatment quickly increases markers for bone formation and resorption. During the first year of treatment, unchanged or decreased BMD values are found, whereas longer treatment periods report enhanced or unchanged BMD values. However, existing trials comprising relatively few patients and limited treatment periods do not allow final conclusions to be drawn regarding the effects of GH on osteoporosis during long-term treatment.